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(57) [Abstract] 
[Objective] 

As in ArFexcimer laser or other ultrashort wave Osamitsu 
excitation wavelength domain with transparent, from had 
sensitivity (Absorption)in long wavelength at same time 
photosensitive material (photo acid generator etc) and with 
selection or other design of photosensitive group which is 
introduced, configuration doing, evenin g-line, i-line, KrF 
excimer laser etc it made usable, being ideal in 
microfabrication, itoffers photosensitive resin composition 
which is rich to commodity. 

[Constitution] 

1 cellulose resin, contains base resin and photo acid generator 
which possess crosslinked structure with acetal or ketal 
skeleton . 



2 cellulose resin, have crosslinked structure with acetal or 
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ketal skeleton , said crosslink site has photoacid-generating 
function. 

Those which introduce basis which 3 cellulose resin 
crosslinking it does with acetal or ketal skeleton , provides 
photoacid-generating function for portion other than said 
crosslink site. 

[Claim(s)] 
[Claim 1] 

cellulose resin, photosensitive resin composition ■ which 
contains base resin and photo acid generator whichpossess 
crosslinked structure with acetal or ketal skeleton at least 

[Claim 2] 

cellulose resin, has crosslinked structure with acetal or ketal 
skeleton , photosensitive resin composition ■ to which said 
crosslink site has photoacid-generating function and makes 
feature 

[Claim 3] 

carbonyl compound which is a component giving crosslink 
site, has organic sulfone group or the organic halogen group, 
it is something which grants function where this generates 
acid with light and photosensitive resin composition ■ which 
is stated in Claim 2 which is made feature 

[Claim 4] 

cellulose resin with resin of crosslinked structure, it is 
something whichintroduces basis which provides 
photoacid-generating function for portion otherthan said 
crosslink site with acetal or ketal skeleton and photosensitive 
resin composition ' which is madefeature 

[Claim 5] 

photosensitive resin composition ' which is stated in Claim 4 
where basis which has photoacid-generating function, acid ■ 
or sulfonic acid which is a organic halide compound connects 
to the residual water acid radical of cellulose resin, is 
introduced by forming ester and makes feature 

[Claim 6] 

photosensitive resin composition ■ which description below 
(a ) - everything of (c ) or (a ) -consists of mixture of 2 
component of option among (c ) and makes feature 

(a ) cellulose resin, photosensitive resin composition ' which 
contains base resin and photo acid generator whichpossess 
crosslinked structure with acetal or ketal skeleton at least 
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(b ) cellulose resin, has crosslinked structure with acetal or 
ketal skeleton , photosensitive resin composition ■ to which 
the said crosslink site has photoacid-generating function and 
makes feature 

(c ) cellulose resin with resin of crosslinked structure, it is 
something whichintroduces basis which provides 
photoacid-generating function for portion otherthan said 
crosslink site with acetal or ketal skeleton and photosensitive 
resin composition " which is madefeature 

[Claim 7] 

carbonyl compound which is a portion giving crosslink site of 
photosensitive resin composition (b ), has the organic sulfone 
group or organic halogen group, it is something which grants 
function wherethis generates acid with light and 
photosensitive resin composition " which is stated in Claim 6 
which is made feature 

[Claim 8] 

It is something which is introduced by fact that basis having 
photoacid-generating function of photosensitive resin 
composition (c ), acid ' or sulfonic acid which is a organic 
halide compound connects to residual water acid radical of 
cellulose resin, forms ester and photosensitive resin 
composition 1 which is stated in Claim 6 or 7 which is 
madefeature 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards photosensitive resin composition. 

As for this invention, it is something which it can utilize as 
photoresist which can be used for photolithography 
technology for various pattern formation in production 
process of the for example electronic material (semiconductor 
device etc). 

[0002] 

[Prior Art] 

In production process etc of electronic material, when it is 
necessary to form various pattern, if narrowing of pattern is 
advancing and refers to field of for example semiconductor 
device, narrowing which accompanies integration advances 
more andmore, as for minimum fabricated dimension of for 
example semiconductor integrated circuit, now is in sub 
quarter micron domain and has made wax. 

Because of this, KrF excimer laser lithography technology etc 
is researched as technology whose microscopic processing is 
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possible, EB drawing technology 'ArFexcimer laser 
lithography technology ' X-ray lithography technology etc is 
observed directlyfurthermore and technology as after that. 

[0003] 

If photolithography is said concerning technology, 
ArFexcimer laser lithography technology is powerful, butas 
for this wavelength domain in order to hit to domain which is 
made wax in ultraviolet absorption territory of organic matter, 
as photosensitive composition which is used for this,if 
possible shows problem absorption which such as benzene 
ring cancause, those of skeleton which does not contain kind 
of atom group which are desired. 

[0004] 

However, resin material of PMMA type is known as material 
of this wavelength domain„but photosensitive resin 
composition which designates only this as base resin was 
notsomething which always it is satisfied. 

With says, as for new ones fact that is present state other than 
thatit is not. 

[0005] 

In addition, as photosensitive resin composition which is used 
for lithography technology, as descriptionabove as you can 
use for ideal vis-a-vis microfabricatible ArFexcimer laser, you 
can design itis desired to usable from that vis-a-vis optical 
(g-line " i-line ■ KrF excimer laser etc) of long wavelength. 



[0006] 
[Objective] 

As for this invention, considering to above-mentioned 
situation, beingsomething which it is possible, as in 
ArFexcimer laser or other ultrashort wave Osamitsu 
excitation wavelength domain with transparent photosensitive 
resin composition , for example photosensitive material 
(photo acid generator etc) and with selection of photosensitive 
group which itintroduces, from had sensitivity (Absorption) in 
long wavelength at same time withdesign, configuration 
doing, it is a usable even in for example g-line, i-line, KrF 
excimer laser etc, Being ideal in microfabrication, and it 
offers photosensitive resin composition which it tries to berich 
to commodity it makes objective. 

[0007] 

{means in order to achieve objective } 

As for invention of Claim 1 of this application, cellulose 
resin, with the photosensitive resin composition which 
contains base resin and photo acid generator which possess 
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crosslinked structure with acetal or ketal skeleton at least, is 
something which because of this achievesabove-mentioned 
objective. 

In this specification, "cellulose resin " with, it means that it 
contains cellulose at least asportion of main chain of polymer 
chain. 



As for invention of Claim 2 of this application, cellulose 
resin, has the crosslinked structure with acetal or ketal 
skeleton , with photosensitive resin composition to which said 
crosslink site has photoac id-generating function and makes 
feature, it is something which because ofthis achieves 
above-mentioned objective. 



Invention of Claim 4 of this application cellulose resin with 
resin of crosslinked structure, is something which introduces 
basis which provides photoacid-generating function for 
portion other than said crosslink site with acetal or ketal 
skeleton andwith photosensitive resin composition which is 
made feature, it is something whichbecause of this achieves 
above-mentioned objective. 



With photosensitive resin composition where invention of 
Claim 6 of this applicationdescription below (a ) - everything 
of (c ) or (a ) - consists of the mixture of 2 component of 
option among (c ) and makes feature,it is something which 
because ofthis achieves above-mentioned objective. 

(a ) cellulose resin, photosensitive resin composition 1 which 
contains base resin and photo acid generator whichpossess 
crosslinked structure with acetal or ketal skeleton at least 
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[0009] 

As for invention of Claim 3 of this application, carbonyl 
compound which isa component which gives crosslink site, 
has organic sulfone group or organic halogen group, it 
issomething which grants function where this generates acid 
with light and with photosensitive resin composition which is 
stated in Claim 2 which is made feature, it is something which 
because of thisachieves above-mentioned objective. 



WHO 



[0010] 



[0008] 



[0011] 

With photosensitive resin composition which is stated in 
Claim 4 where basis which has photoacid-generating function, 
acid ' or sulfonic acid which is a organic halide compound 
connects theinvention of Claim 5 of this application, to 
residual water acid radical of cellulose resin, is introduced by 
forming ester and makesfeature, it is something which 
because of this achieves theabove-mentioned objective. 

[0012] 
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(b ) cellulose resin, has crosslinked structure with acetal or 
ketal skeleton , photosensitive resin composition 1 to which 
the said crosslink site has photoac id-generating function and 
makes feature 

(c ) cellulose resin with resin of crosslinked structure, it is 
something whichintroduces basis which provides 
photoacid-generating function for portion otherthan said 
crosslink site with acetal or ketal skeleton and photosensitive 
resin composition " which is madefeature 

[0013] 

As for invention of Claim 7 of this application, carbonyl 
compound which isa portion which gives crosslink site of 
photosensitive resin composition (b ), has organic sulfone 
group or the organic halogen group, it is something which 
grants function where this generates acid with light and with 
photosensitive resin composition which is stated in Claim 6 
which is made feature, it is something which because of 
thisachieves above-mentioned objective. 

[0014] 

It is something which is introduced by fact that basis 
whichhas photoacid-generating function of photosensitive 
resin composition (c ), acid ■ or sulfonic acid whichis a 
organic halide compound connects invention of Claim 8 of 
this application, to residual water acid radical of cellulose 
resin, forms ester and with photosensitive resin composition 
which is stated in Claim 6 or 7 which is made feature, it 
issomething which because of this achieves above-mentioned 
objective. 

[0015] 

There being a one of embodiment where this invention is 
desirable,applying invention of Claim 1 , even with 
ArFexcimer laser or other ultrashort wave Osamitsu 
excitation wavelength domain it converts acetal or ketal in 
this with transparent ■ cellulose resin as skeleton, it usesthose 
which did crosslinking with intermolecular furthermore to this 
as the base resin, as photosensitizer configuration it does 
photosensitive resin composition as 2 -component system 
including photo acid generator. 

[0016] 

namely, cellulose resin, following way displays crosslinked 
structure, with acetal or the ketal skeleton it is possible . 



First, cellulose is shown with next formula. 
[Chemical Formula 1] 
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[0017] 

OH of this cellulose, following way displays, fact that the 
crosslinking it does, with acetal or ketal skeleton it is 
possible . 

[Chemical Formula 2] 



>0H + 0H-( > >0-C-0-( 

R 1 R' 



■0018 " 

{! • 'R 1 ,R 2 • H.CHj H £ 'CH 2 

C1,CHC1 2 ,CC1 3 51 " 

> ■ 

■0019 " 

• • ■ gffittik ■ w. ■ ■ -m. 
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[0018] 

However, R 1 ,R 2 is H,CH 3 or other alkyl group 'CH 2 CI, CHC 
1 2 ,CC1 3 or other substituted alkyl group etc. 

[0019] 

As for this crosslink site with site which conies off with 
acid,reaction to left advances from right of above Formula 
with theexistence of acid. 

Depending, when this photo acid generator brings acid, by 
containing photo acid generator simultaneously crosslinking 
is cut off, water solubility conversion, is to be the molecular 
weight reduction it does. 

Image of positive type is given due to especially combining 
waterand polar solvent or other developer and rinse liquid etc 
of low polarity solvent. 

[0020] 

In this case onium salt " organic halide compound 1 sulfonic 
acid Oertel etc can be listed as photo acid generator which can 
beused. 

[0021] 

As crosslink site itself, been a photo acid generator, what 
configuration is done is embodiment whose other than this 
invention are desirable, (Application of invention of Claim 
2). 

In this case, it can make configuration which uses halogen 
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acid which occursfrom here that crosslink site has 
photoacid-generating function with this, as acid itdesignates 
chloro acetaldehyde ■ dichloro aceto al ' human etc as 
crosslinking agent. 

[0022] 

In addition, it is a embodiment where embodiment which 
contains photo acid generator in intramolecular this invention 
is desirable, (Application of invention of Claim 4 ). 

In order to use this embodiment, configuration which contains 
residual water acidradical and esterification possible ones of 
this base resin which crosslinking is doneonce is taken, it is 
possible . 

As this kind of compound, trichloroacetic acid or other 
organic halide compound and sulfone acetic acid etc and, 
trichloro methane sulfonic acid ' methane sulfonic acid etc 
can be illustrated. 

Furthermore esterification in this case has necessity to do with 
the triethylamine or other basic conditioning. 

Because so unless it does, crosslinking is cut off. 

[0023] 

[Working Example(s)] 

You explain in detail below this invention, with Working 
Example. 

However is obvious thing, but this invention is not something 
which receiveslimitation with Working Example below. 

[0024] 

Working Example 1 

With this working example, 2 -component system 
photosensitive resin composition of (Those which include 2 
component of base resin and photo acid generator as essential 
ingredient. ) of type of inventionof Claim 1 was produced. 

[0025] 

Manufacturing 1 resin 

DMF (dimethyl formamide ) and it melts cellulose in mixed 
solvent of water, under acidic condition, intermolecular 
crosslink it does with formaldehyde which occurs due to the 
cracking of paraformaldehyde after throwing ether extraction 
does in saline andafter drying with magnesium sulfate, it 
filters, concentrates with rotary evaporator,by fact that 
reprecipitation it does, it obtains crosslinking cellulose in 
ethanol. 

[0026] 

This, it melts in mixed solvent of ethanol and water, in order 
tomake photosensitive resin composition of invention type of 
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Claim 1 , here it adds the trichloroacetic acid ester of ethylene 
glycol as photo acid generator. 

After that it filters. 

With state after this filtering, you can use photosensitive resin 
composition which itacquires in this way, as coating solution 
which is used for photolithography. 

[0027] 

Working Example 2 

With this working example, photosensitive resin composition 
of single component system (Those where crosslink site of 
cellulose resin has photoac id-generating function. ) of type of 
invention of Claim 2 was produced. 

[0028] 

Manufacturing 1 resin 

Melting cellulose in mixed solvent of DMF and water, under 
the acidic condition, chloro acetaldehyde using for 
intermolecular acetalization agent, intermolecular crosslink 
doing, after throwing ether extraction it does in saline and 
after drying with magnesium sulfate, itfilters, concentrates 
with rotary evaporator, by fact that reprecipitation itdoes, it 
obtains crosslinking cellulose in ethanoL 

[0029] 

This, it melted in mixed solvent of ethanol and water, 
acquired the photosensitive resin composition of type of 
invention of Claim 2. 

[0030] 

Working Example 3 

With this working example, photosensitive resin composition 
of single component system (Those which introduce basis 
where crosslink site of cellulose resin provides 
photoacid-generating function for portion other than. ) of type 
of invention of Claim 4 was produced. 

[0031] 

Namely, in order photosensitive resin composition of this type 
to obtain, crosslinking cellulose resin which isacquired with 
Working Example 1 was melted in DMF, in this portion of 
residual water acid radical was designated as trichloroacetic 
acid ester including triethylamine and trichloroacetic acid 
chloride. 

This, it melted in mixed solvent of ethanol and water, 
acquired the photosensitive resin composition of type of 
invention of Claim 4. 



W32 



[0032] 
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Working Example 4 

With this Working Example, pattern formation was done on 
silicon semiconductor wafer making use of the photosensitive 
resin composition which is acquired with above-mentioned 
Working Example 1-3. 

Namely, spin coating it did resin of 3 kinds which relate to the 
Working Example 1-3, in each 5 inch wafer, tried to become 
film thickness of 0.8;mu m. 

This, after exposing making use of trial manufacture 
ArFexposure apparatus (bonded ), itdid development *rinse, 
dried. 

developer " rinse liquid ' and pattern resolution which are 
used vis-a-vis each composition are shownin Table 1 under. 

[Table 1] 

used liquid and pattern resolution measurement result 
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[0033] 

By fact that it makes like above, according to this working 
example.obtaining transparent photosensitive resin 
composition in excitation wavelength domain of ArFexcimer 
laser, it does thesatisfactory pattern formation because of this, 
it was possible . 

[0034] 

Working Example 5 

Concerning crosslinking cellulose resin of above-mentioned 
Working Example 1, from, photosensitive resin composition 
which is each usable in g-line, i-line, KrF excimer laser in 
accordance with exposure tolight domain to which photo acid 
generator corresponds, could be acquired in withfact that 
photo acid generator which has sensitivity (Absorption) in 
long wavelength iscontained. 

[0035] 
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For g-line and making use of below-mentioned compound 1 , 
thebelow-mentioned compound 2 and/or 3 was used to 
composition for KrF excimer laser in composition for i-line 
with this working example, as photo acid generator in 
photosensitive resin composition. 

[0036] 

[Chemical Formula 3] 
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[0037] 

Working Example 6 

With this working example, below-mentioned photosensitive 
resin composition (a ) - mixing (c ), it usedas photosensitive 
resin composition. 

(a ) cellulose resin, is photosensitive resin composition which 
contains base resin and photo acid generator which possess 
crosslinked structure with acetal or ketal skeleton at least, 
photosensitive composition ■ of the Working Example 1 

(b ) cellulose resin, has crosslinked structure with acetal or 
ketal skeleton , it is a photosensitive resin composition to 
which the said crosslink site has photoacid-generating 
function and makes feature, photosensitive composition ' of 
the Working Example 2 

(c ) cellulose resin with resin of crosslinked structure, it is 
something whichintroduces basis which provides 
photoacid-generating function for portion otherthan said 
crosslink site with acetal or ketal skeleton and it is a 
photosensitive resin composition which is madefeature, 
photosensitive composition ■ of Working Example 3 
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[0038] 

With this working example especially, (a ) - 1 : 1 : mixing (c ) 
at 1, it used, itformed pattern on silicon wafer this to similar 
to Working Example 4. 

[0039] 

As a result, satisfactory pattern of 0.20;mu m line and space is 
formed waspossible . 

[0040] 

Working Example 7 

With this working example, 1 : mixing (a ) and (b ) of 
Working Example 6 to 1, it used. 

Because of this, executing in same way, it forms satisfactory 
pattern of 0.24;mu m line and space it was possible . 

[0041] 

Working Example 8 

With this working example, 1 : mixing (a ) and (c ) of 
Working Example 6 to 1, it used. 

Because of this, executing in same way, it forms satisfactory 
pattern of 0.23;mu m line and space it was possible . 

[0042] 

Working Example 9 

With this working example, 1 : mixing (b ) and (c ) of 
Working Example 6 to 1, it used. 

Because of this, executing in same way, it forms satisfactory 
pattern of 0.24;mu m line and space it was possible . 
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[0043] 

[Effects of the Invention] 

As though it is a description above, according to this 
invention, as in the ArFexcimer laser or other ultrashort wave 
Osamitsu excitation wavelength domain with transparent 
photosensitive resin composition , for example photosensitive 
material (photo acid generator etc) or with selection of 
photosensitive group which is introduced, from had sensitivity 
(Absorption) in long wavelength atsame time with design, 
configuration doing, it is a usable even in for example g-line, 
i-line, KrF excimer laser etc, being ideal in microfabrication, 
and it was possible to offer photosensitive resin composition 
which it tries to be rich to commodity. 
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